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Fig. 2 



Notes: 

The main loop is for applications 
without consumer to resource 
bindings. 

it is assumed iliat in this 
application the algoriUim is 
extended to calculate RS in every 
operalional period; although the 
algorithm does not otherwise need 
to calculate RS in every 
operational period. 



Define Consumer Groups; 

For each Consumer Group, define and 
normalize the initial Requested Resource 
Allocation (RRA); 

Define decay factor d, d'; 
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Initialize the mechanism in wJiieh the 
invention is embodied; 
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Initialize Operational Period t - 0; 
Initialize decay factor d, cV; 

For each Resoiuce Y, initiaJke: 

Load(Y) 0 
For each Consumer Group X. initialize: 

Actualo(X) KRA{X) 

Eo(X) Acamlo(X) 
For each Consumer W. initialize: 

MRSo( W) 0 

RSo(VV) ~ MRSo(W) 
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Initialize for all consumers W: 
.MRS__size(W) 0 
MRS_tijiie(W) :-:^0 
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Collect iarormaUon and calctflate JforSll Consnmer Group. X 
Collect MRS^^iz^W) .and MiiS_tlfne(W) for all eonsumers^W^ 



Calculate for all consumers W; 

MRS,(W) := MRS_size(W) / MRS_time(W) 



Calculate for all Consumer Group X: 

E,h(X) [RRA(X) ~ (1 - d) * Aetna WA)]/d 
Acnml,H(X) - (1 - d) * Actual»(X) + d * Q(X) 

Calculate for all consumers W: 

RS,.,(W) :-(l-d')*RS^(W)-fd' * MRS,(W) 
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Fig. 3 



Notes: 

The main loop is for applicanons 
with consumer-to-resoiirce 

bindings. 

It is assumed that in this application 
the algorithm is extended to 
calculate RS and Rl in every 
operational period: although the 
algorithm does not otherwise need 
to calculate RS and Ri in each 
operational period. 

The differences from other 
diagram are highlighted in bold & 
larger font size 



Define Consumer Groups; 

For each Consumer Group, define and 
normalize the initial Requesied Resource 
Allocation (RRA); 

Define decay factor d, d'', d'; 
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Initialize the mechanism in which the 
invention is embodied: 
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Initialize Operational Period t = 0; 
Initialize decay factor d, d", d': 

For each Resovirce Y, initial i^e: 

Load( Y) 0 
For each Consumer Group X, iniiialize: 

Actualo{X) RRA(X) 

Eo(X) Actualo(X) 
For each Consumer W, initialize: 

MRSo( W) :- 0 

RSa(W) MRSo(W) 

MRloCW) 0 

RIoCVV) := MRle(W) 
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Initialize for all consumers W: 
MRS_size(W) 0 
MFIS jime(W) :- 0 
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Execute one operatiotaalpeitod;. . 1 
^ioWect Afottmmn mi ctilcui to tiPO for all Qpnm^m Group X 
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Calculate for all consumers W: 

MRSt(W) MRS^si2e(\V) / MRS^tvme(W) 

MRIt(W) := MRS_si2:c(W)/{Opertional Period Time Elapsed) 



Calcitlate for all Consumer Group X: 

E,h(X) [RJt^\(X) ~ (1 - d) * Act.iiaWA)]/d 
Aetna), h(X) : - (1 - d) * ActuaMX) -^ d ♦ Q(X) 

Calculate for all consumers VV 

RS,.,fW) (1-d'^)*RS,(W) -r d" * MRS^W) 
ra,^,(W) {1.d')*Rl,{\V) + d' * iVlRI,(VV) 
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Calciilale busyness 
factor B^ tmt m 
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Fig 4: The main loop for 
applications relying on separate 
mechanism to find RIs and RSs 

There is no need to colled 
MRSs or MRIs, and there is no 
need to calculate RSs and RIs 



Consimier Groups are defined; 

For each Consumer Group, Ijiitial Requested 
Resource Allocation (RRA) is defined and 
normalized; 

Define decay factor d; 



I 

Mechanism in which the invejition is 
implemented is initialized; 



initiaU'iCC Operational Period t = 0; 
Ijaidaiize decay factor d; 

For each Resource Y, imtialize; 
Load(Y):-0 

For each Consumer Group X, initialize: 
AciTUvio(X) RRA(X) 
Bo(X):-Actualo{X) 

Obtain from a separate mechanism RS(W) and 
Rl( VV) for all consumer W 



^ 

Y 

I: Execute one operatioi\al period; . ^ , ; , ' 

' Collect Cx(X) for all ConsuiMier <atmpX 




Calculate for all Consumer Group X: 

E,h(X) [RRA(X) - (1 ~ d) * ActuaI»(A)]/d 
ActuaIvvi(X) := (I - d) * Actual^(X) + d ♦,Q(X) 

t t + I 
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Fig S: Executing one operational period - 
assuming that the request arbitration and 
the resource selection are asynchronously 
done. Additional synchronization 

measures might be needed. 

The r* half: arbitrating among Consumer 
Groups 

The VVS decaying mentioned in the text is 
not shown in this flowchart and is 
considered to be a Uivial extension io the 
algorithm 



initialize for all Consumer Group X: 

WS(X) 0; 

total(X) 0, represents the 
aggregate amouni of requests 
arbitrated in this operational 
period t for consumer group X 
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Yes 
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For all Consumer Group X^ calculate: 
Ct{X) total(X) / all Jotal 


Where all total is the sum 
totaHX) 


of all 








r 
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Operational 
terminates 


period 








Select a Consumer Group X tliat has a request pending in its 
Consimier Group Request Queue with the smaJJest WS(X); if 
there is more than one, the choice is arbitrary among tliose wifli 
the smallest WS(X) 



510 



Update: 

WS(X) WS(X) + Next(X) / B,(X) 
Total(X) Toml(X) - Nexi(X) 

Where Next(X) is the size of the request on top of the Consumer Group 
Request Queue of Consumer Group X; Et(X) is the temporary Resource 
Allocation for Consumer Group X in terms of percentage 

Pop llic request from the top of the Consumer Group X*s Request Queue 
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Tlie request is then pipelined to be queued 
onto an available resource. 
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Fig 6: Executijig one operational period - 600 
assuming that the request arbitration and the y 
resource selection are asyiichroiioiisly done, / 
assummg that tliere is no consumer to resource 
binding. Additional synclironizaiion measures 
might be needed. 




Yes 

I 

The top of the pipelined requests is 
selected 
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Note: if there is consumer to 
resource binding, the shaded box is 
replaced with: *Xook up the buiding 
table to find the source Y bounded 
to the consumer corresponding to 
the request. 
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Select an. availal^k Resource' Y that has.ihe j. 
\ lea^t load^yj; if there Is a Ue^ tha selection 
is' arbitration apioag; ^thi^e wilh the 
stipallest loadtY) . wi. ' 
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update: 

Lo3d{Y) := Load{Y) + (Request Size) / RSt(W) 

Where W is the consumer that made the request 

Queue the request to the end of the Resource Y's Request 
Servicing Queue 
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Fig 7: Executing one operaiional period - 
assuming that the request arbitration and the 
resource selection are synchronously done, 
assuming that there is no consumer to resource 
binding. 

it shows both the request arbitralian and 
resource selection 

The WS decaying mentioned in the text is not 
shown in this flowchart and is considered to be 
a trivial extension to the algorithm 
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Initialize for all Consumer Group X: 

WS(X) 0 

total(X) := 0, represents the 
aggregate amount of requests 
arbitrated in this operational 
period t for consumer group X 
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For all CoJisumer Group X, 
calculate: 

Q(X) :-total(X)/aliJotal 

Where alljotal is the sum of all 
totaJ(X) 
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Operational 
terminates 



period 




Note: if there is consumer to 
resource bindingj the shaded box is 
replaced with: *'Loolc up the binding 
table to find the source Y bounded 
to the consumer corresponding to 
the request. 




Select a Consumer Group X that has a request pending in its 
Consumer Group Request Queue with tlie smallest WS(X); if 
there is more than one, the choice is arbitrary among those 
with the smallest WS(X) 
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Update: 

WS(X) WS(X) H- Next(X) / Et(X) 
Total(X) Total(X) Next(X) 

Wk'Tc NextfX) is the size of the request on top of tlie 
Consumer Group Request Queue of Consumer Group X; 
Bt(X) IS the tcmporar>' Resource Allocation for Consumer 
Group X m terms of percentage 

Pop the request from die top of the Consumer Group X*s 
Request Qiteue 
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Select an available Resource Y tliat has the least load(Y); if 
there is a tie, the selection is adsitratii^^ atnong those wiilt the 
smallest JoadiY) , J. - . . ^ < v * - < 



712 



Update: 

Load(Y) Load(Y) + (Request Size) / RS,(W) 

Where W is the consumer that made the request- 
Save the increment (Request Size) / RSi(W) to the request 
descriptor as (Request Load) 

Queue the request to the end of the Resource Y*s Request 
Servicing Queue 
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Fig 8: Processing completion of 
reqiiesis 

Assuming there is hardware 
support for measuring the 
duration for servicing of a request 

Assuming no consumer to 
resource binding; hence, there is 
no need to collect MRSs, and 
there is no need to calculate RSs. 
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Yes 



Request{s) completed 
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Finished 






processing request 




completion 
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Find the consumer W that made the requesi from the reqtiesi 
descriptor and find the Consumer Group X to which the consumer 
W belongs to. 

Update: 

i\1RS_^size(W) MRS_size(W) 4- (Request Size) 
M:RS^time(VV) - MRS jinie(W) *f (Service Time) 
Load(y) Load( Y) - (Request Load) 
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FiBlsh the remaining completion 
processing that is not related to this 
invention 
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